A systematic examination of the regional .color distribution .of the upper sediment layer on the Atlantic continental margin between Nova Scotia and southern Florida reveals that brown, dark green, and yellow predominate on the shelf north of Gape Hatteras, N.C., whereas olive, ·gray, and yellow predominate to the south. Color is affected 'by composition, texture, :physiography, and geological events in the recent past. Many of the color patterns on the shelf are more closely related to Pleistocene and Holocene sedimentary events than to modern dispersal processes. Relict color patterns occur in 'areas such as Georges and Browns Banks, which were exposed during lower stands of sea level. Linear but discontinuous belts of yellOIW sediment on the outer shelf and a.long the shelf break south of Oape Hatteras are probably also related to strandline features .formed during the Pleistocene lOIW stands of sea level and during the transgressive advance of the Holocene sea.
ILLUSTRATIONS
mains one of the least exploited petrologic properties in investigations of modern and ancient sediment. Color is sensitive to present conditions on the bottom such as depth of water, Eh, and pH, to the texture and mineral composition, and to constituents such as disseminated organic matter, bacteria, and carbonate. Certain colors, particularly yellow shades, can be related to periods of lower stands of sea level when parts of the shelf were exposed to the air. A better understanding of the color distribution can, therefore, supplement our knowledge of the depositional environment existing now and in the past on the continental shelf and slope. Changes of color that take place during and after sediment deposition and that occur after a sample has been collected are also considered in this study. The colors of sediment on the Atlantic continental margin are also compared with those on shelves and shallow seas in other areas. An understanding of colors on Holocene shelves and slopes should be useful to interpret colors of marine shelf and slopes sediments preserved in the geologic record.
This study of the regional sediment color distribution on the continental shelf and slope between Nova Scotia and Key West, Fla., was conducted under the auspices of the lT.S. Geological Survey and the Woods Hole Oceanographic Institution as part of their joint Atlantic Continental Margin Project. About 1,600 samples collected for this project were examined systematically, at sea and in the laboratory, to determine the colordistribution pattern.
This study has addition~J oceanographic applications, particularly to bottom '6i>lor-~hotography, which is often used in marine geologic ahd biologic work. The colors in such photographs are distorted because of the effects of lighting at depth. This distortion can be corrected and true colors interpreted by comparing the colors of the sea floor in the photographs with those on the color plate (pl. 1).
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PREVIOUS STUDmS
Although the color of sediment has been recorded as a part of notations on the bottom ever since charts of the eastern margin of North America were compiled, a search of the literature reveals that few regional investigations include an analysis of the sediment-color distribution. The color of sediment is mentioned only in cursory fashion in reports of the different major expeditions, including the Challenger, Snellius, John Murray, Aleteor, and Swedish. More recently, however, some attention has been paid to the color distribution in the Barents Sea (Klenova, 1960, fig. 71 ), the East Pacific Ocean (Arrhenius, 1952) , the Gulf of Thailand (Emery and Niino, 1963) and the China Sea ( Niino and Emery, 1961) , the Gulf of Paria (van Andel and Postma, 1954) , the Western Guiana Shelf (Nota, 1958) , the Gulf of St. Lawrence (Nota and Loring, 1964) , and the Gulf of California (van Andel, 1964) .
More specific studies o.f color as related to minerals and rocks are available in the literature. A key article on the types of coloring in minerals was published by l{ennard and Howell (1941) . An interpretation of the red an~ green color in fine-grained sediments was given by Gr1m (1951) and of green color by l{eller (1953) . The significance of color in sediments '-vas also outlined in a general way by Sverdrup, Johnson, and Fleming (1942, p. 967-969) , Kyrnine (1948 ), Twenhofel (1950 , p. 634-641), and Weller (1960 .
SAMPLES
About 1,600 grab samples of bottom sediment of the Atlantic continental margin were examined in this study. Sampling methods were described by Emery ( 1966, p. A10) . The distribution of the samples is shown by the black dots on plate 1. Details of the locations and sampling equipment, the Munsell color (Munsell Color Co., 1929-60) , and a short lithologic description of each sample were listed by Hathaway (1966) . Locations of approximately 200 samples collected on the southwest half of the Scotian Shelf by the Marine Geology Group, Dalhousie lTniversity, are shown in Stanley and Cok ( 1968, fig. 4 ).
ACKN~WL~DGMENTS
. This study was mad:~ possible by a postdoctoral fellowship and a visiting scientist stipend granted to me by the Woods Hole Oceanographic Institution during the summers of 1964 and 1965, respecti,·ely Sample data collected on the west half of the Scotian Shelf by the Marine Geology Group, Institute of Oceanography, Dalhousie lTniversity, have been incorporated in this study.
METHOD OF COLOR DETERMINATION
The Munsell color scale (Munsell Color Co., 1929-60) has been used throughout the study to define the colors in a consistent manner. This is the color scale presently used by many scientific organizations in North America, including the U.S. Geological Survey and the Geological Society of America (Goddard and others, 1948) . Most colors can be matched directly with color chips in the "Munsell Book of Color.~' The basis of this scale is the solid color sphere, which has an achromatic color axis ( fig. 1 ). This vertical axis is black at the base, becomes progressively lighter gray, and eventually becomes white at the top of the axis. Every shade of color occupies a specific point within the sphere, and every color shade can be defined by hue, value, and chroma. Hue refers to the primary colors of the spectrum and the intermediates between them. Ten major hues are distributed in radiating fashion around the ,·ertical axis of the sphere. Value refers to the property of lightness, . I FIGURE 1.-The color sphere sho\ving hue, value, and chroma in their relation to one another. The circular band represents the hues in their proper sequences. The upright center axis is the scale of Yalne. The radii pointing outward from the eenter indicate chroma; the higher the number, the more intense the ehroma. ~Iodified from Munsell Color Co. ( 1929-60) . and it is measured vertically from the base to the top.
Chroma refers to the degree of saturation or color intensity. Colors trend toward the grays near the central axis and are more vivid near the outer circumference of the sphere. Every shade of color is defined by a specific letter and number code according to the Munsell system. An example such as 5Y 4/3, can illustrate this: 5Y refers to hue, 4 refers to value, and 3 refers to chroma. All samples were examined wet. \Vhen a sample is dry, its color is generally lighter (higher value) and nearer to neutral gray (lower chroma) than when wet. After "·etting the sample, the color becomes darker (lower value) and occasionally more vivid and intense (higher chroma). The hue generally remains approximately the same "·hether a sample is wet or dry. Wetting darkens and intensifies the color largely because ( 1) the thickness through which light rays must pass has increased, and a greater proportion of rays are absorbed, and (2) the greater thickness reduces the amount of white light that can be diffusely reflected from the absorbing material (Kennard and Howell, 1941) .
All samples were examined by one person who has normal color Yision to minimize operator variation in recording color. Sets of samples were reexamined to test. for consistency and operator error. These tests revealed only minor differences between readings. An effort was made to maintain consistent conditions of lighting in the laboratory and sea. Soft natural lighting, as opposed to bright sunlight, was used; samples were examined near well-lit windows. Color readings were made by spreading approximately 25 grams of a sample ?n a light waterproof background and then comparing Its colors with the colored chips in the Munsell color book. For almost all samples the color recorded is that Of the sediment beneath the thin oxidized layer at the water-sediment interface. The thin upper layer, generally several millimeters to several centimeters thick, is almost always lighter than the underlying sediment ( fig. 2A) during 1964 were still slightly wet, and still others were thoroughly wet. It was necessary, therefore, to determine how much the color changes from the time a sediment is collected to the time that it has completely dried out and has been stored for at least 1 year. Samples collected in June 1964 (sample stations 1668-1895) on the continental shelf south and north of Cape Hatteras and on the northern part of the Blake Plateau were examined immediately on shipboard, and fresh colors were recorded. These sediments were then reexamined 4 weeks later, while they \Yere still moist and in the process of drying out. This moist state is referred to as a transitional state in this report. These same samples were reexamined a year later, in August 1965, after they had dried completely. The samples were moistened with distilled water during the two reexaminations to obtain wet-color readings. Results from this study are given in table 2. 
1752 _________ Globigerina sand and ooze________________________ 
Color change from wet to transitional ( +) and from transitional to dry stage (O) 
. :::::: = ::====== ::=: ==: =: ::: =:: = =: :::::: 
In checking the degree of col'Or ohange that takes place with time, three categories of relative change, defined as slight, medium, and gross ehange, have beoo established. (See the third, fourth, and fifth columns in ta;ble 2.) These are defined as follows (all digilt. changes refer to t!he MunseH letter-number code):
1. Slight change :
(a) a 1-digit change in value, or (b) a 2-digit change in chroma, or (e) a '2.5-digit change in hue~ 2. Medium ehange :
(a) a 1-digit change in value plus a 2-digit ehange in chroma, or (b) a 2-digit ehange in value, or (e) a 4-digit change in chroma, or (d) a 5-digit change in hue, or (e) a 2.5-digit change in hue plus a 1-digit change in value or 2-digit change in chroma. 3. Gross change :
(a) a > 2-digi't change in value, or (b) a > 4-digit change in chroma, or (e) a >5-digitchangeinhue,or (d) a >2.5-digit ehange in hue plus a more than 2-digit change in value or more than 2-digit dhange in chroma.
All tJhe changes observed fell into one of the 12 categories outlined above. More specific observations concerning hue (a s~mple becomes more yellow red, or more yellow, or more yellow green) , value (a sample either becomes lighter or darker), and ehroma (a sample becomes either grayer or more vivid) are also listed in table 2.
Most sediments changed color rapidly after they were colleeted, and the greatest change generally took plaee almost immediately. The most consistent 'Change in color was that of hue: most sttmples hooame more yellow (genera11y, a hue of 5Y) regardless of sediment type. Almost all sediments showed some change in value, and most became somewhat darker ·with time. Of the few samples that showed a change in chroma, two out of three became more vivid, and the third became grayer.
As would he expected, t.he most pronounced color ehanges took place in mud and fine-grained sediment. Mud stored in ice cream cartons showed a remarkably rapid ehange shortly after reco\·ery: the samples beeame lightei' along the edges of the carton, and the inner part became darker ( fig. 2A) . This was the result of both oxidation and reduction of the pigment within the same sample. A similar change '"as also observed, but to a lesser degree, in shell and quartz sand ( fig. 20) . After a 12-hour period, an exposed sample had changed further in color: the edges had become darker and the core had become lighter, so that a unifo11n shade re- and Postma observed the same phenomenon in samples collected in the Gulf of PUJria and postulated that the color of some fine-grained sediment is forllled iby a mixture of green and black pigment. The blaek is rapidly affeeted by oxidation after sampling and disappears irreversibly, whereas the green is permanent.
As most of the samples were already dry or partially dry by the time they were examined, colors observed were prdbably slightly more yellow than the original hues. Each of the nine n1:aj'Or color groupings includes a broad range of color shades ( tahle 1), however, so that even if fresh colors had been recorded, the contours on the final color map would remain virtually the same. It is reeommended, nevertheless, that in any sedimentsampling program of this type, eolors should be recorded immedialtely on shipboard.
REGIONAL COLOR DISTRIBUTION
The continental m·argin between Nova Scotia and southern Florida ean be divided into six geographic areas ( fig. 3) for t:he purpose of a lbrief regional. description and evaluation of the color distribution. These six areas are ( fig. 3 The principal color patterns in each of these areas are shown on plate 1.
CONTINENTAL SHELF EAST AND NORTH OF CAPE COD
Three major color belts are present on this segment of the continental shelf (area 1, fig. 3 ). These include a zone of dusky-yellowish-brown sediment approximately 150 kilometers wide extending north and northeast from Cape Cod and covering the northwestern twothirds of the Gulf of Maine. South of this color band lies a belt of greenish-black sediment about 50--'60 kilometers 'vide that extends from east of Cape Cod to Northeast Channel. It also covers most of the west half of the Scotian Shelf. The brown and green belts are fairly uniform in width and extent. A third belt, 75-150 kilometers \vide, is more patchy in coverage than the green and brown areas. It is made up of yellow-ochre and dusky-yellow sediment and extends from Cape Cod southeast to the shelf break on Georges Bank and then northeast to Northeast Channel and Bro,Yns Bank. Small patches of pale-olive and light-olive sediment lie within the area of yellow-ochre and dark-green sediment, particularly on Georges Bank. The yellow-ochre and dusky-yellow belt conforms closely with the boundaries of Georges Bank and Nantucket Shoals. Minor color belts include the light-brown sediment east of the St. John River in the Bay of Fundy (Forgeron, 1962) and in the Minas Basin (at the head of the Bay of Fundy, just off the area covered by the maps in figure 3 and on plate 1) ; and the greenish-black sediment on the inner shelf and in bays of the dissected coastline.
CAPE COD TO CAPE HATTERAS
Colors are distributed fairly irregularly on the shelf from Cape Cod to Cape Hatteras (area 2, fig. 3 ). Two distinct bands dominate the shelf between New tTersey and Georges Bank. A band of yellow-ochre and duskyyellow sediment, locally as wide as 125 kilometers, lies on the inner shelf; a triangular zone of greenish-black sediment, having a maximum width of 125 kilometers, covers the outer shelf and upper slope. This is a reversal of the color sequence on the shelf northeast of Cape Cod. Together, these two belts are generally less than 185 kilometers wide. South of New Jersey, three colors abound in irregular or linear patches : yellow ochre, greenish black, and pale olive to grayish olive. Sediments in Buzzards Bay, Narragansett Bay, Long Island Sound, Delaware Bay, Chesapeake Bay, and Pamlico Sound are arranged in irregular areas of greenish black, greenish gray, and pale olive to grayish olive. Only Albemarle Sound north of Cape Hatteras contains dusky-yellowish-brown and yellow-ochre sediment. Most of the beach samples in this stretch of coast are light colored or yellow.
CAPE HATTERAS TO JACKSONVILLE
Pale-olive to grayish-olive colors dominate the shelf between Cape Hatteras and Jacksonville, Fla. (area 3, fig. 3 ). Light-colored sediment predominates, and darkbrown and dark-green colors are almost absent. Other colors besides the pale-olive and grayish-olive shades on this part of the shelf are restricted to small isolated patches, many of them limited to individual stations. Many of the near-shore and beach samples are yellow or brown.
JACKSONVILLE TO KEY WEST
As in the area to the north, pale-olive to grayisholive sediment dominates and dark colors are virtually absent in the southernmost shelf area between Jacksonville and Key West, Fla. (area 4, fig. 3 ). However, the overall color distribution here tends to be more uniform than in the area to the north, and larger areas of greenish-gray sediment trend normal or subnormal to the coast. Most near-shore and beach sediment is yellow or light colored.
CONTINENTAL SLOPE AND RISE FROM NOVA SCOTIA TO CAPE HATTERAS
Pale-olive to grayish-olive colors in a fairly uniform band about 100 kilometers wide dominate the continental slope and upper continental rise between Cape Hatteras and Northeast Channel (area 5, fig. 3 ). The upper slope south of Long Island and Cape Cod is covered by greenish-black sediment. Much of t,he greenish-black sediment lying at water depths greater than 200 meters on the upper slope is in tongue-shape patches and is related to depressions on the slope, including canyons and submarine valleys. A band of pale yellowish brown and another of dusky yellowish brown lie respectively farther down the continental rise and away from shore. Notice that the band of dusky-yellowish-brown sediment is found at progressively shallower depths as one approaches the southern Scotian Shelf (from about 3,000 meters south of Long Island to about 200 meters off Nova Scotia). A tongue of yellow -ochre sediment oc-curs downslope from the Northeast Channel. An isolated patch of yellowish sediment is found just south of Mytilus Seamount at a depth of 3,975 meters.
BLAKE PLATEAU AND STRAITS OF FLORIDA
Light colors predominate in the area beyond the shelf break south of Cape Hatteras which includes the Blake Plateau, the Florida-Hatteras Slope, and the Straits of Florida (area 6, fig. 3 ). Pale-olive to grayish-olive sediment covers most of the northwest Blake Plateau south of Cape Hatteras and most of the Florida-Hatteras Slope. Dark-brown and green shades are virtually absent. Particularly noteworthy are the patches of yellow sediment that are alined roughly along the shelf break between Jacksonville and Cape Hatteras. Yellowish sediment lies on the inner edge of the Blake Plateau between Jacksonville and Charleston. Pale-yellowishbrown sediment trends parallel to the coast and to the Florida-Hatteras Slope from Jacksonville to the Straits of Florida. This band of pale yellowish-brown approaches the coast in the vicinity of Miami, where the shallow shelf narrows. An arcuate belt of dusky-yellow sediment parallels the Florida Keys.
RELATIONS OF COLOR TO ENVIRONMENT AND PROPERTIES OF SEDIMENTS FACTORS INFLUENCING SEDIMENT COLOR
Sediment color is dependent upon many factors, many of which were summarized by Kennard and Howell (1941) , Sverdrup, Johnson, and Fleming (1942, p. 967-969) , Krynine (1948 ), Twenhofel (1950 , Grim (1951) , Keller (1953 ), Weller (1960 . The more important factors include:
1. Intrinsic colors of the minerals or rock fragments of which asample is composed. 2. Secondary effects of rock destruction, climatic conditions, and patterns of sediment transportation on the intrinsic colors of the mineral and rock fragments. 3. Size of sediment particles and the closeness of their packing. 4. Conditions at the site of deposition, including the amount and kind of organic matter present and the degree of oxidation or reduction of pigment at and just below the sediment-water interface. 5. Degree of hydration of iron compounds and the state of iron in clay minerals. 6. Diagenesis during and following deposition of sediments. 7. More superficially, the conditions under which the sample is examined, including index of refraction of the surrounding medium, polarization, diffraction, and scattering.
Although the relative importance of these factors cannot be evaluated completely, we can consider the relations of color to the controlling factors for which we have snme data: physiography, texture, and composition. In the sections that follow, it is shown that some of these factors are indeed important and that the dominant factors vary from area to area. Relations will be described sequentially in the six geographic areas outlined on page D6 and illustrated in figure 3. These relations are summarized in table 3.
CONTINENTAL SHELF EAST AND NORTH OF CAPE COD Physiography
Although the color distribution seems to be restricted in geographic belts, it does not seem to be related to the marked topographic irregularities in the floor of the Gulf of Maine. Brown sediment indiscriminately covers a region of banks, ridges, and broad basins. The narrower, dark-green zone that lies southeast of the darkbrown band covers swells as well as deep basins. The yellowish sediment extends eastward from Cape Cod across Georges Bank and the outer part of the Northeast Channel to Browns Bank. Unlike the green and brown sands in the inner gulf, the yellow sediments are largely restricted to depths less than 100 meters. On their east margin, at the outer edge of the continental shelf, the yellow sediments are roughly delimited by the 200-meter contour.
Texture
Color is not clearly related to the texture of sediment in this part of the shelf. The complex textural variability does not match the relatively more simple color distribution in the central and northern Gulf of Maine. Sediments at depths greater than 200 meters in this region consist primarily of silty sand, sandy silt, silt, and clayey silt. Sediments in the topographic highs are coarser than those in basins (Uchupi, 1963; Stanley and Cok, 1968; J. S. Schlee, unpub. data) . Textural patterns on Georges Bank and Brown Bank are somewhat less complex than those in the Gulf of Maine; the sediments consist primarily of sand, gravel, sandy gravel, and gravelly sand. The color pattern, however, is more complex than the textural pattern and consists of patches of dusky-yellow and olive sediment within a discontinuous yellow band.
Composition
As shown in table 3, the color of the sediments in this area correlates strongly with organic matter, iron stain, 
the mineralogy of the clay fraction, and the proportions of quartz and feldspar in the sand fraction. Organic carbon makes up only 0.2-1.0 percent of the yellow sediments, whereas it makes up 1-4 percent of the darkbrown sediments in the inner Gulf of Maine (Hathaway and others, 1965) . The proportions of layered silicates in the clay-size fractions are: Less than20 percent in the yellow sediment on Cape Cod, Georges Bank, and Brown Bank; 10-40 percent in the dark-green sediment; and 30-100 percent in the dark-brown sediment (J. C. Hathaway, P. F. McFarlin, and A. R. Tagg, unpub. data) . The quartz content in the clay-size fraction is greater than 70 percent in the yellow sediment . ' percent In the green sediment, and less than 50 percent In the dark-brown sediment. The yellow color of the sands of Georges Bank is associated with greater proportions of quartz and feldspar. _The color also correlates notieeably, but less strongly~ with the rock fragments, dark minerals, and mica in the sand fraction and with the ratio of feldspar to quartz in the elay fraction. The dark-green sediment in the area just north and west of Georges Bank contains 1nore rock fragments than the brown sediments of the central and northern Gulf of Maine. The yellowish . sediment of Northeast Channel and Browns Bank also contains a large proportion of rock fragments. The dark-brown sediment contains the largest proportion of dark minerals in the sand fraction, the dark-green sediment contains a smaller proportion, and the yellow sediment contains the smallest proportion. Yellow sediment of Georges Bank contains little or no miea; dark-brown and dark -green sediment, especially that in the coastal and nearshore areas, contains slightly more mica than the yellow sediment. In the clay-size fractions of the yellow sediment on Georges Bank, the ratio of feldspar to quartz is less than 0.2, whereas in the dark-green and brown sediment in the Gulf of Maine the ratio ranges from about 0.2 to 1.0. On the Seotian Shelf however ' ' the feldspar-quartz ratio in the yellow sediment is greater than that in the yellow sediment on Georges Bank.
CAPE COD TO CAPE HATTERAS Physiography
Color distribution is apparently not related to topographic irregularities on the shelf south and west of Cape Cod and Georges Bank. The interdigitation of yellow and dark-green sediments in the area soi1theast of ~?ng Island may be a funetion of topographic. irregularities such as the Hudson Channel, The large linear patches of greenish-black and oehre-yellow sediment that trend northeast-southwest off the Delaware and Virginia coast do not seem to be restrieted to topographic irregularities. Dark-green sediment on the outer shelf extends beyond the shelf break onto the upper slope (down to 2,000 meters in some areas). The tongueshaped distribution is apparently related to eanyons and submarine valleys on the slope, such as the Hudson, Baltimore, Washington, and Norfolk Canyons.
Texture
Little direct relation can be observed between color pattern and texture on the shelf betw.een Marthas Vineyard and Cape Hatteras. Color is distributed much more patchily than grain size, which tends to be uniformly sandy and gravelly on a large part of this shelf (Uchupi, 1963; J. S. Sehlee, unpub. data). The dark-green sediment on the outer shelf covers a much larger triangular area than the triangular area of silty sand, sandy silt, and silt lying at depths of 59-135 meters south of Mar· thas Vineyard. Neither texture nor topography can be correlated with interdigitation areas of yellow and dark-green sediment south of New England to New Jersey or with large dark-gree~ bands off Delaware and Virginia.
Composition
North and east of Hudson Canyon, color correlates noticeably with glaueonite in the sand fraction, with total quartz and the ratio of feldspar to quartz in the clay fraction, and with the organic eontent. The sand fractions of dark-green sediment near Sandy Hook and Hudson Canyon contain large proportions of glauconite. The day-size fractions of the dark-green sediment in the triangular area southeast of Long Island contain less quartz and a smaller proportion of feldspar to quartz than do the elay fractions of the yellow sediment closer to shore. The green sediment in the triangular area and in Long Island Sound eontains more organic carbon (more than 0.2 percent) than the yellow sediment (Jess than 0.2 percent).
The color seems to be related also to the Foraminifera and miea eontents in the sand fraction. The dark-green sediment contains slightly more Foraminifera than the yellowish sediment. The greenish-gray color of the silt in the center of Long Island Sound may be related to the abundance of mica in the sand fraetion.
Between Hudson Canyon and Cape Hatteras, compositional data were insuffieient at the time of writing ( 1965) to relate composition to the color of the sediments.
CAPE HATTERAS TO JACKSONVILLE Physiography
Although numerous small isolated patches of lightcolored sediments are present south of Cape Hatteras, they do not seem to be related to depth, distanee from shore, or topographic irregularities.
Texture
No direct relation has been observed between the color pattern and the areal distribution of mean grain size of the total samples (Gorsline, 1963 ; Pilkey, 1964) . The size distribution of a specific component, the carbonate fraction, however, does seem to be related to eolor. The patches of yellow eolors in the Cape FearCape Romain area of the shelf occur in areas where the earbonate fraction tends to be of the eoarse sand and gravel size (Pilkey, 1964, fig. 3 ).
Composition
In the area south of Cape Hatteras, color is undoubtedly more closely related to the mineral composition than to other characteristics of the shelf sediments. The deposits in this area are principally mixtures of terrigenous matter and shell fragments in various proportions and contain minor amounts of authigenic phosphorite and glauconite. Most of the olive sediment that dominates this section of the shelf contains a pproximately 25 percent calcium carbonate. The yellow color, as mentioned in the previous paragraph, is more closely related to the carbonate fraction and shell material than to the inorganic terrigenous fraction". Loeally isolated zones of dark-green sediment ean also 'be related to locally glauconite-rich sediment. Color does not correlate with phosphorite (which is locally abundant on this part of the shelf), with percent total iron, or with carbon (Pilkey, 1964) .
JACKSONVILLE TO KEY WEST
Physiography
Except for yellow beach and near-shore sediment, no direct relation exists between color patterns and depth, distance from shore, or topographic irregularities on the shelf between Jacksonville and Miami.
Texture
Much of the shelf south of Jacksonville is floored with sandsize material (Pilkey, 1964, fig. 3 ); no relation is apparent between color and textural patterns. The large patch of greenish-gray sediment on the inner half of south of Jacksonville may, however, be related to the presence of medium-and fine-grained sands.
Composition
The dominant olive-colored sand on this part of the shelf contains 25-75 percent calcium carbonate in the sand fraction. Although color is most likely related to shell matter and calcimn carbonate, color patterns are difficult to correlate with specific carbonate components such as bryozoans, algae, coral, or Foraminifera. Color cannot be correlated with patterns of percent of total iron, phosphorus, glauconite, or organic carbon.
CONTINENTAL SLOPE AND RISE FROM NOVA SCOTIA TO CAPE HATTERAS Physiography Sediment color on the continental slope between Nova Scotia and Cape Hatteras is distributed in bands roughly parallel to the slope. The pale-olive to grayisholive band dominant on the shelf south of Cape Hatteras and on the inner edge of the Blake Plateau can be traced northeast on the slope as far as Northeast Channel. North of Cape Hatteras, this color band is dominant on the continental slope and extends onto the continental rise to depths as great as 3,500 meters. At depths of 3,000 to 4,000 meters, a band of pale-yellowish-brown sediment lies southeast of olive sediment. A third band, or. dark-brown sediment, lies on the rise to the southeast at depths exceeding 4,000 meters southeast of New York. Its upper limit becomes progressively shallower as one a;pproaches the Scotian Shelf. As it rises up the slope toward the northeast, the layer of dark-brown sediment truncates both paile-yellowish-brown and olive sediment in an area just south of Northeast Channel.
Tonguelike extensions of shelf sediment seem to lie beyond the shelf break on much of the slope. One of these tongues is at the mouth of Northeast Channel, where yellow sediment extends to a depth of almost 2,000 meters. The tongues are particularly common near large submarine canyons and valleys between Georges Bank and Cape Hatteras.
Texture
Sediments on the continental slope between Nova Scotia and Cape Hatteras are composed largely of silty sand, sandy silt, silt, clayey, silt, and clay. The grain size of these sediments tends to decrease away from the shelf break. The color distribution is apparently independent of textural variations. Small isolated pods of color may be the result of downslope mass-gravity n1ovement. Color and textural and mineralogical anomalies of the sample collected southwest of Mytilus Seamount may be related to the higher rates of sedimentation in the vieinity. Color is apparently more closely related to depth and distance from shore than to texture.
Composition
The colors are generally related to the abundance of dark minerals, mica, and Foraminifera in the sand fraction and to the organic. matter and iron stain in the sediments. The olive sediment of the slope and rise contains more sand-size dark minerals, more mica, and generally n1ore Foraminifera remains than the gray and brown silty clays farther offshore. The olive sediment also contains more organic carbon ( 0.5-1.0 percent) than the brown clay (less than 0.5 percent). ...
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